In Dazzled and Deceived, science writer Peter Forbes examines the role of animal coloration in aiding our understanding of evolution. In particular he looks at protective colouring, which links many aspects of evolution, from genes to selection. It is nature's artwork, he explains, and the painters who decide what is on the canvas are the predators.
Forbes highlights two types of coloration that exploit imitation to foil potential predators. Cryptic animals blend into their backgrounds and may also mimic inanimate forms. For example, the closed wings of the Indian leaf butterfly (Kallima inachus) (pictured) look like foliage to dissuade birds from eating it. Others use vivid patterning as a warning -the bright bands of Heliconius butterflies convey the message to predators that the insects are toxic.
Butterflies have been especially significant in helping us to unravel the mechanisms that promote similarity in coloration. Patterns that bird predators find easy to avoid will be favoured. These insects use appropriate strategies to fool even experienced predators -Kallima butterflies do not copy one particular leaf exactly, but may take on the characteristics of several types of leaf so that they blend in with their surroundings. By contrast, different Heliconius butterflies must share and copy particular warning patterns accurately to be effective.
To explain how the theory of protective coloration has developed, Forbes takes the reader through studies of variation in the colour forms, the genes that code for colour variation and tests of how predators select for and prey on different patterns. The genes for colour-pattern variation among Heliconius butterflies, for instance, are close to being fully sequenced. In the future, researchers may be able to transplant these colour genes to different species to study how the colour patterns change, and test how these new forms will be selected by predators. It should then be possible to witness the evolution of colour changes and mimicry in real time.
The book highlights the interlinked nature of science. To understand the development of the theory of protective coloration, we must first understand how the theory of evolution progressed, as well as genetics, developmental biology and experimental science in general. In turn, Forbes illustrates how advances in protective coloration have affected evolutionary theory. He reminds us that the surrounding world affects how science is done, and that science affects the world.
He also conveys that science is a human endeavour. Although we know a lot about the thoughts of early naturalists, such as Charles Darwin, from their diaries and writings, we know little about what inspires modern scientists. Forbes remedies this by interviewing researchers in the field of animal coloration. Yet most seem to be more focused on getting results than explaining the world behind the scientific stage.
Forbes ventures beyond the scientific literature by considering the influence of artists on theories of coloration at the beginning of the twentieth century. The American painter and naturalist Abbott H. Thayer, for example, defined two terms of cryptic coloration that are still used today: countershading -a colour scheme in which those parts of an animal that are most illuminated are dark, and vice versa -and disruptive coloration, in which the outline of an individual is broken by random patches of colour. Thayer went so far as to suggest that all animals are cryptic in their surroundings -such as pink flamingos against the evening sky (see Nature 458, 705; 2009). These ideas were seen as too extreme and were heavily criticized. Nevertheless Thayer's 1909 book on natural colouration influenced the patterns of military camouflage in the First World War. Forbes sees another parallel between disruptive coloration and art in the use of naturalistic colour schemes and abstracted forms by the cubist movement, for instance, in the work of Pablo Picasso.
As Since 2006, the authors have been running the climate blog DeSmogBlog.com. Through this, they aim to combat what they see as a massive, ongoing public-relations campaign to distort people's perception of climate change by presenting scientific conclusions as biased. Hoggan is president and founder of a public-relations company in Vancouver, Canada, and also sits on the board of the David Suzuki Foundation, a science-based Canadian environmental organization. From this vantage point he became disgusted by how the tools of his trade were being misapplied. He argues that the public-relations business includes a duty to society to practise with "truth, accuracy, fairness, and responsibility to the public". But when public-relations people confuse their role and become advocates for their clients, their tactics may veer into unethical terrain.
Hoggan and Littlemore, who is a journalist and speech-writer, document the unfolding of a multi-pronged public-relations assault on the veracity of climate change. One tactic is 'astroturfing' -the development of faux grass-roots organizations that aim to transform lobbyists into activists and that can make source-funding and motives difficult to track. A strategy originally used by the tobacco industry, it has been honed and expanded by groups funded by the oil, gas and coal industries.
The authors also identify leading sceptics who are often presented as climate 'experts' , and debunk their credentials, affiliation histories and funding pathways. The words of these spokespeople, who are talented but often acting outside their area of expertise, have a long reach through the 'echo chamber' of blogs, newspaper editorials, reports, public talks and other forms of message reinforcement. Hoggan and Littlemore offer citations to support their strong assertions. They also make the reader keenly aware of the perils of legal action against those who have challenged sceptics in the past; the chapter on strategic lawsuits against public participation is disturbing.
Hoggan and Littlemore's arguments will not be new to followers of climate-change debates, but their narrative deftly exposes a landscape of denial that is unrelenting, extensive, international and tactically rich. It is a convincing and riveting tale of conspiracy that gives context to the e-mails leaked last year from the Climatic Research Unit at the University of East Anglia in Norwich, UK, and the besieged sense one gets from the communications of scientists caught in the vortex of efforts to unseat their research.
Aimed at a mass readership, the book does not address the changes that are under way through the new media inherent in the 'echo chamber' , nor does it unpack models for the public understanding of science, the role of expertise, or relationships between science, the media and politics. In the United States, the partisan differences that have been revealed in polls about climate change are directly attributed to patterns of media consumption. The authors do consider the difficulties for reporters in assessing the claims of sceptics, and the increasingly limited resources available for investigative and scientific reporting.
Climate Cover-Up tackles brilliantly the strategies deployed when messages that are "tested for effectiveness, but not accuracy" are used to spread doubt about climate change. The authors' solution is to offer a prescription for navigating expertise and to demand leadership with the courage to act. To use their metaphor, this is what is needed before we all end up like lemmings, plunging over the cliff together. ■ Candis Callison is assistant professor in the School of Journalism at the University of British Columbia, Vancouver V6T 1Z2, Canada. e-mail: candis.callison@ubc.ca
Visitors are now welcome at the Dmanisi archaeological site in Georgia -famed as the location of the oldest hominin fossils to be found outside Africa. The first phase of an on-site museum, a modern wooden-and-steel shelter, opened in September 2009 to protect the central dig and allow the public to explore the site. Later this year, construction is due to start on a visitor centre that will display some important finds.
Dmanisi, a village about 85 kilometres southwest of Georgia's capital, Tbilisi, lies on the ancient Silk Road linking Europe and Asia. The site is rich in medieval and Bronze Age artefacts, but it is the wealth of palaeolithic finds that has put it on the scientific map. Fossils of human ancestors 1.8 million years old were unearthed here in 1991 to great fanfare. These small-brained hominins seem to be more primitive than the fossils of Homo erectus found in Asia, previously the earliest known human-like species outside Africa. "It's the jackpot, " explains David Lordkipanidze, director of the Georgian National Museum and project leader for the Dmanisi museum. "We must concentrate our efforts on how best to use this jackpot. " With funding from the United Nations Educational, Scientific and Cultural Organization (UNESCO), the multi national oil firm BP and a Rolex Award for Enterprise in 2005, he hired the French architects Studio Milou to build the museum.
On arrival, the visitor is directed around the central dig along wooden walkways, past Bronze Age burials towards a viewing gallery from where they can watch the archaeologists at work in the excavations. A nearby room shows films about the original discoveries, including interviews with scientists and historical information about the site, which helps to put the finds into context.
Perched on a rocky promontory overlooking the main site are the remains of a medieval fortress, with an inner castle, holy shrines and a secret escape tunnel. One shrine from the thirteenth century has an unusual gate engraved with ornaments and manuscripts. The entire settlement is thought to have included cellars, houses, a mosque and a madrassa, or school, at a time when Dmanisi flourished as the crossroad of major travel routes. Beyond the palaeolithic excavation, there are medieval passageways and a maze of ancient storage pits and cellars. In 1996, two Bronze Age tombs were investigated in a valley nearby, revealing vases, arrowheads and a bronze dagger blade dating to the second millennium bc. The Dmanisi museum is one of a suite of cultural institutions planned for Georgia. Learning from the German experience of modernization after reunification, Lordkipanidze is collaborating with the Berlin Museum. The plan is to refurbish a string of museums and galleries along Tbilisi's main Rustaveli Avenue. He envisages that it will become an area similar to the National Mall in Washington DC, or Berlin's Museum Island. "Georgia today is searching for its place in the world, and cultural heritage is one of the opportunities to put it on the map, " he says. "Science is not just for scientists. Archaeology is one of the small tools we have to pave our way towards Europe. "
With UNESCO support together with funding from the Smithsonian Institution in Washington DC and a big European Union twinning project between the Georgian National Museum and the Prussian Cultural Heritage Foundation, Lordkipanidze has every reason to be confident despite the daunting task ahead.
There is a desperate need for better infrastructure if Dmanisi is to support more tourists, but it is well worth the trek from Tbilisi. 
Georgia's fossils on view
Visitors to the Dmanisi dig can watch archaeologists at work.
